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area-detector diffractometer 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 2001) 
T*&, = 0.947, T max = 0.947 

Refinement 

R[F 2 > 2a(F 2 )} = 0.044 
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S = 1.03 
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Key indicators: single-crystal X-ray study; T = 296 K; mean cr(C-C) = 0.003 A; 
R factor = 0.044; wR factor = 0.125; data-to-parameter ratio = 18.4. 

In the title molecule, C20H17CI2NO2, the pyrrole moiety makes 
dihedral angles of 63.42 (11) and 70.43 (12)° with the 
chlorobenzene rings. The ethoxycarbonyl unit is present in a 
synperiplanar conformation with respect to the pyrrole ring, as 
indicated by the dihedral angle of 14.5 (3)°. In the crystal, 
molecules are linked into chains parallel to the a-axis direction 
by weak C— H- ■ O hydrogen bonds. 

Related literature 

For the biological importance of pyrroles, see: Banwell et al. 
(2006); Mohamed et al. (2009); Sosa et al. (2002). 



o 




Experimental 

Crystal data 

C2oHi 7 Cl 2 N0 2 Triclinic, PI 

M r = 374.25 a = 8.037 (2) A 



Table 1 

Hydrogen-bond geometry (A, °). 



D-H-A 


D-H 


H- ■ A 


D-A 


D-H-A 


C2-H2- ■ O8 1 


0.93 


2.58 


3.453 (3) 


157 


C6-H6C- ■ 08 


0.96 


2.42 


3.041 (3) 


122 


Symmetry code: (i) x - 


rl,V,Z. 









Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT 
(Bruker, 2009); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
PLATON (Spek, 2009); software used to prepare material for 
publication: SHELXL97 
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IUCr electronic archives (Reference: FB2292). 
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Ethyl 1 ,4-bis(4-chlorophenyl)-2-methyl-1 H-pyrrole-3-carboxylate 
K. N. Nandeesh, Chandra, M. Mahendra, K. Palani and K. Mantelingu 

Comment 

Pyrrole is a five-membered heterocyclic ring with one nitrogen atom. Its derivatives exhibit a variety of biological 
activities such as antitumor (Banwell et ah, 2006) and antimicrobial (Mohamed et ah, 2009) activities. They also inhibit 
protein kinase (Sosa et ah, 2002). With this background of pyrrole derivatives, we have synthesized the title compound in 
order to study its crystal structure. 

In the molecular structure of the title compound (Fig. 1), the dihedral angle between the pyrrole ring (N1/C2/C3/C4/C5) 
with phenyl rings (C19/C20/C21/C22/C23/C24) and (C12/C13/C14/C15/C16/C17) are 63.42 (11)° and 70.43 (12)°, 
respectively. The ethoxycarbonyl unit is in syn-periplanar conformation with respect to the pyrrole moiety, as indicated 
by the dihedral angle value of 14.5 (3)° (C3/C4/C7/09). There are no classical hydrogen bonds and the crystal structure is 
stabilized by C — H— O hydrogen bonds only (see Table 1). C6 — H6C— 08 forms an intramolecular hydrogen bond, while 
C2 — H2---08 links molecules which are parallel to the axis a. The packing of the molecules is shown in Fig. 2. 

Experimental 

To a stirred solution of /?ara-chloroaniline (1.5 mmol), /?ara-chlorobenzaldehyde (1.0 mmol) and ethyl acetoacetate (1.0 
mmol) in nitromethane (1.5 ml), ferric chloride (FeCT) (0.1 mmol) was added. The mixture was refluxed at 90-100°C for 
6 hrs and then cooled to room temperature. The excess of solvent was removed under vacuum and the residue was 
directly purified by column chromatography using 60-120 silica gel with ethyl acetate in hexane (1 :9) as eluent which 
afforded the desired product as yellow solid with 88% yield. The crude product has been recrystallized from hot ethanol. 
Typical size of the block-shaped crystals was 0.20 x 0.15 x 0.10 mm. 

Refinement 

All the H atoms were located in the difference electron density map. Nevertheless all the H atoms were situated into the 
idealized positions and allowed to ride on their parent atoms with C-H distances equal to 0.93, 0.96 and 0.97A for aryl, 

methylene and methyl hydrogens. {yisoHaryl/methylene = 1.2£/ eq Caryl/methylene and [/methyl = 1.5i/eqC m ethyl 

Computing details 

Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT (Bruker, 2009); data reduction: SAINT (Bmker, 2009); 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: PLATON (Spek, 2009); software used to prepare material for publication: 
SHELXL97 (Sheldrick, 2008). 
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Figure 2 

Packing diagram of the molecule viewed parallel to the a axis. 

Ethyl 1 ,4-bis(4-chlorophenyl)-2-methyl-1 H-pyrrole-3-carboxylate 



Crystal data 

C2oH 17 Cl 2 N02 
M,. = 374.25_ 
Triclinic, PI 
Hall symbol: -P 1 
a = 8.037 (2) A 
b = 9.797 (3) A 
c= 12.510(4) A 
a = 72.774 (16)° 
^= 86.838 (16)° 



y = 76.804 (16)° 
V= 915.9 (5) A 3 
Z=2 

P(000) = 388 

D x = 1.357 Mgm- 3 

Mo .STa radiation, 1 = 0.71073 A 

Cell parameters from 4196 reflections 

(9= 1.7-27.5° 

ju = 0.37 mirT 1 
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r=296K 




01Sx01SxniS mm 


Block, yellow 






Data collection 






Broker SMART APEXII CCD area-detector 


15843 measured reflections 


diffractometer 




4196 independent reflections 


Radiation source: fine-focus sealed tube 




2759 reflections with / > 2o(I) 


Graphite monochromator 




R mt = 0.032 


co and (p scans 




^max 27.5 , $rnin — 1.7 


Absorption correction: multi-scan 




h = -10— >10 


(SADABS; Sheldrick, 2001) 




yfc = -12->12 


T mm = 0.947, = 0.947 




/ = -16— 16 


Refinement 






Refinement on F 2 




Primary atom site location: structure-invariant 


T east-smiares matrix" full 




direct methods 


R[F > 2a(F 2 )] = 0.044 




Secondary atom site location: difference Fourier 


wR(F 1 ) = 0.125 




map 


S = 1.02 




Hydrogen site location: difference Fourier map 


4196 reflections 




H-atom parameters constrained 


228 parameters 




W — i/[cr{r 0 ) + (U.U48 try + U.ZaZ lr\ 


0 restraints 




where P = {F 2 + 2F 2 )/3 


66 constraints 




(A/(7) max < 0.001 






A/w = 0.24 e A" 3 






Ap mm = -0.29 e A" 3 


Special details 






Geometry. Bond distances, angles etc. have been calculated using the rounded fractional coordinates. All su's are 


estimated from the variances of the (full) 


variance-covariance matrix. The cell e.s.d.'s are taken into account in the 


estimation of distances, angles and torsion angles 




Refinement. Refinement on F 2 for ALL reflections except those flagged by the user for potential systematic errors. 


Weighted 7?-factors wR and all goodnesses of fit S are based on F 2 , conventional 7?-factors R are based on F, with F set to 


zero for negative F 2 . The observed criterion of F 2 > aiF 2 ) 


is used only for calculating -7?-factor-obs etc. and is not 


relevant to the choice of reflections for refinement, ^-factors based on F 2 are statistically about twice as large as those 


based on F, and ^-factors based on ALL data will be even larger. 


Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 


X 


y 


z 77 *IU 


C118 0.20768 (10) 


0.57041 (7) 


0.24828 (5) 0.0884 (2) 


C125 0.78934 (10) 


-0.46743 (9) 


1.16162 (6) 0.1057 (3) 


09 -0.18070(16) 


0.14269(16) 


0.59033 (12) 0.0585 (4) 


08 -0.27098 (18) 


0.0253 (2) 


0.75691 (13) 0.0735 (5) 


Nl 0.2589 (2) 


-0.07110(19) 


0.83555 (13) 0.0521 (4) 


C13 0.1310(3) 


0.2004 (2) 


0.46496 (17) 0.0554 (5) 


H13 0.1005 


0.1157 


0.4616 0.067* 


C12 0.1613(2) 


0.2151 (2) 


0.56891 (15) 0.0458 (4) 


C3 0.1594 (2) 


0.0973 (2) 


0.67518 (15) 0.0470 (4) 


C7 -0.1558 (2) 


0.0648 (2) 


0.69825 (16) 0.0498 (5) 


C4 0.0231 (2) 


0.0321 (2) 


0.73283 (15) 0.0458 (4) 


C15 0.1876 (3) 


0.4336 (2) 


0.37081 (17) 0.0562 (5) 


C17 0.2025 (3) 


0.3436 (2) 


0.56978 (17) 0.0554 (5) 


H17 0.2219 


0.3576 


0.6380 0.066* 
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1 A 

C14 


A 1 A A O /")\ 

(J. 1445 (3) 




0.30/8 (2) 


0.566 11 (1 /) 


0.058V (5) 




TJ 1 A 

H14 


a nc 1 
0.1251 




A 1 A/1 A 

0.2949 


0.2982 


A AT 1 * 
0.0/1* 




t~* 1 a 


A ") O ") O /IN 

0.3838 (2) 




A 1 /" O A /I \ 

-0.1689 (2) 


a ai /~ o f / 1 /~\ 

0.91686 (16) 


0.0505 (5) 




C2 


0.2999 (2) 




A ATA/1 /OA 

0.0304 (2) 


A HA 1 HQ /1 £\ 

0. /41 /o (16) 


0.U533 (5) 




T T"i 

H2 


A A A*7A 

0.4079 




0.0502 


0.7263 


0.064* 




C22 


0.6316 (3) 




A If AO /") \ 

-0.3508 (3) 


1 A/"/'/"") /1 T\ 

1.06663 (17) 


A A /" 1 C / f \ 

0.0615 (6) 




C16 


0.2157 (3) 




0.4528 (2) 


A Ol /1 A\ 

0.47182 (19) 


0.0640 (6) 




i_ri £ 
H16 


0.2436 




0. jjSB 


A A T A £. 

U.4 /4o 


A ATT* 
0.0/ /* 




C6 


A AAOI 

(J.U(Jo3 (3 J 




— U. 1 /Zl (J) 


0.922V4 (IV) 


U.Uojj (o) 




H6A 


A A AT O 

-0.0078 




-0.1366 


0.9874 


A A AO sk 

0.098* 




1 r / 1 1 

Hot> 


a ao 1 £ 
0.UB16 




— 0.Z6B4 


A A/IO£ 

0.94Z6 


A nno* 

0.09b* 




H6C 


-0.1003 




-0.1764 


a om o 

0.8973 


A A AO * 

0.098* 




CO 


U.USB / (z) 




A A"7AT 
— U.U/U/ (Z) 


U. 8.3 166 (16) 


A A£ A 1 t Z\ 
U.U3U1 (3) 




C23 


0.6287 (3) 




-0.3663 (3) 


0.9623 (2) 


A ATA A ZO\ 

0.0794 (8) 




t m i 
Hz J 


A T 1 A A 

0.7100 




-0.4383 


A A/111 

0.9421 


A AAC sk 

0.095* 




C20 


A ") O A /I /") \ 

0.3894 (3) 




-0.1548 (3) 


1 A1 1 AA / 1 0\ 

1.02199 (18) 


A A f f A { /~\ 

0.0664 (6) 




HzU 


0.3088 




— O.Oozo 


1 A/1 1 A 

1.U4Z4 


A AO A* 

O.OoO* 




C21 


0.5134 (3) 




A '"I A /"A \ 

-0.2469 (3) 


1.09782 (18) 


A A/^AA //~\ 

0.0690 (6) 




H21 


0.5162 




-0.2381 


1.1697 


A AOTifc 

0.083* 




C24 


0.5039 (3) 




— U.2 /39 (5) 


0.88682 (18) 


a mi 1 in\ 
0.0 /Zl (/) 




H24 


0.5014 




-0.2832 


A O 1 C 1 

0.8151 


A ftOT* 

0.087* 




CIO 


-0.3529 (3) 


A 1 T7 C /I \ 

0.1775 (3) 


A CA/' r \/' / 1 A\ 

0.54626 (19) 


A A/"AO //"\ 

0.0698 (6) 




T-T1 OA 


-0.4272 




U.Z^+OZ 


A ^7Q0 

V.J 1 70 


A AO/I* 




H10B 


-0.3972 




0.0894 


0.5630 


0.084* 




Cll 


-0.3464 (3) 


0.2438 (3) 


0.4224 (2) 


0.0822 (8) 




H11A 


-0.3013 




0.3303 


0.4068 


0.123* 




HUB 


-0.4596 




0.2694 


0.3910 


0.123* 




H11C 


-0.2742 




0.1744 


0.3900 


0.123* 




Atomic displacement parameters (A 2 ) 






U 22 






U 13 


U 23 


Cll 8 


0.1196 (6) 


0.0733 (4) 


0.0583 (4) 


-0.0226 (4) 


0.0054 (3) 


0.0019 (3) 


C125 


0.1053 (6) 


0.1152(6) 


0.0738 (4) 


0.0282 (4) 


-0.0484 (4) 


-0.0242 (4) 


08 


0.0469 (8) 


0.1037 (13) 


0.0608 (9) 


-0.0179 (8) 


0.0010 (7) 


-0.0098 (9) 


09 


0.0441 (7) 


0.0719(10) 


0.0534 (8) 


-0.0092 (7) 


-0.0091 (6) 


-0.0103 (7) 


Nl 


0.0445 (9) 


0.0604 (10) 


0.0448 (9) 


-0.0098 (7) 


-0.0067 (7) 


-0.0056 (8) 


C2 


0.0458 (11) 


0.0623 (13) 


0.0474(11) 


-0.0157 (9) 


-0.0044 (8) 


-0.0057 (10) 


C3 


0.0447 (10) 


0.0518(11) 


0.0444(10) 


-0.0085 (8) 


-0.0044 (8) 


-0.0146 (9) 


C4 


0.0431 (10) 


0.0495 (11) 


0.0440(10) 


-0.0073 (8) 


-0.0011 (8) 


-0.0143 (9) 


C5 


0.0445 (10) 


0.0551 (12) 


0.0495 (11) 


-0.0099 (9) 


-0.0014 (8) 


-0.0141 (9) 


C6 


0.0567 (13) 


0.0673 (15) 


0.0614(14) 


-0.0137(11) 


0.0008 (10) 


-0.0022(11) 


C7 


0.0471 (11) 


0.0542 (12) 


0.0470(11) 


-0.0065 (9) 


-0.0031 (9) 


-0.0163 (9) 


CIO 


0.0461 (11) 


0.0895 (17) 


0.0670 (14) 


-0.0050(11) 


-0.0159(10) 


-0.0172 (13) 


Cll 


0.0730 (16) 


0.104 (2) 


0.0638 (15) 


-0.0006 (14) 


-0.0226 (12) 


-0.0256 (14) 


C12 


0.0391 (9) 


0.0498(11) 


0.0454 (10) 


-0.0043 (8) 


-0.0050 (7) 


-0.0126 (9) 


C13 


0.0609 (12) 


0.0560(12) 


0.0521 (12) 


-0.0145 (10) 


-0.0025 (9) 


-0.0181 (10) 


C14 


0.0657 (13) 


0.0681 (14) 


0.0432(11) 


-0.0131 (11) 


-0.0025 (9) 


-0.0177(10) 


C15 


0.0562 (12) 


0.0538 (12) 


0.0487 (11) 


-0.0031 (9) 


0.0008 (9) 


-0.0072 (10) 


C16 


0.0803 (15) 


0.0499 (12) 


0.0617(14) 


-0.0140(11) 


-0.0046(11) 


-0.0157(11) 
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CI / 0.063 / (13) 


A AC/I A / 1 1 \ 


A A/1 HA { 1 1 \ 
0.04 /4 (1 1 ) 


A AAAO /I A\ 

— O.OOVz (10) 


— U.UUoj (V) 


A A 1 /: 1 /I A\ 

— U.Ulol (1UJ 






0 0J.9Q H (W 
\J.\JHZy \ LyJ) 


—0 OOSQ (Q\ 
U.UU07 J 


U.UU / J J 


—f» n nc ,Q ('q^ 

w.uw J7 \y ) 


C20 0.0676 (14) 


0.0734 (15) 


0.0534 (13) 


0.0026 (11) 


-0.0073 (10) 


-0.0238 (11) 


C21 0.0756 (15) 


0.0849 (17) 


0.0443 (11) 


-0.0051 (13) 


-0.0134(10) 


-0.0225 (12) 


C22 0.0628 (13) 


0.0675 (14) 


0.0463 (11) 


-0.0038 (11) 


-0.0170 (9) 


-0.0098 (10) 


C23 0.0809(16) 


0.0853 (18) 


0.0589 (14) 


0.0205 (13) 


-0.0208 (12) 


-0.0267 (13) 


C24 0.0764 (15) 


0.0865 (17) 


0.0474 (12) 


0.0090 (13) 


-0.0181 (10) 


-0.0275 (12) 


Geometric parameters (A 


") 










C118 — C15 


1 H A A 

1.740 (2) 




pin A 

C19 — C24 




1.366 (3) 


'"I C /nil 

C125 — C22 


1 T> A \ 

1.739 (3) 




C20 — C21 




1.376 (3) 


08 — C7 


1.211 (2) 




C21 — C22 




1.358 (4) 


09 — C7 


1 ") a a n\ 

1.340 (2) 




Cz2 — C23 




1.360 (3) 


09 — CIO 


1 a ah ("> \ 

1.447 (3) 




C23 — C24 




1 T *7A / A\ 

1.379 (4) 


Nl — C2 


1 1 "7 C /") \ 

1.375 (3) 




C2 — H2 




A AO A A 

0.9300 


Nl — C5 


1.371 (2) 




C6 — H6A 




0.9600 


Nl — C19 


1 A1 A (") \ 

1.434 (3) 




C6 — H6B 




A A/TAA 

0.9600 


C2 — C3 


1.357 (3) 




C6 — H6C 




A A /" A A 

0.9600 


C3 — C4 


1 /I A C \ 

1.445 (2) 




f ^ ■* f\ T T 1 A A 

CIO — H10A 




A AT A A 

0.9700 


C3 — C12 


1.482 (3) 




/"• | s\ TT 1 An 

C10 — H10B 




A A "7 A A 

0.9700 


C4 — C5 


1 TOO /") \ 

1.383 (3) 




/" t -i i TT 1 1 A 

Cll — H11A 




0.9600 


C4 — C7 


1.461 (2) 




1 Til 1 T) 

Cll — HUB 




A (\/' {\(\ 

0.9600 


C5 — C6 


1 yl A A \ 

1.499 (3) 




Z" 1 11 T T 1 1 /" 

Cll — H11C 




0.9600 


C10 — Cll 


1 /I AC /") \ 

1.495 (3) 




/"• | i TT 1 1 

C13 — H13 




A AO A A 

0.9300 


C12 — C13 


1 1 A A /O \ 

1.390 (3) 




-1/1 IT1 < 

C14 — H14 




A A") A A 

0.9300 


C12— C17 


1.376 (3) 




C16— H16 




0.9300 


C13— C14 


1.379 (3) 




C17— H17 




0.9300 


C14 — C15 


1 1 /"A \ 

1.369 (3) 




p^/\ TT^A 

C20 — H20 




A m A A 

0.9300 


C15 — C16 


1.369 (3) 




/"i 1 t T^ 1 

C21 — H21 




A AT A A 

0.9300 


C16 — C17 


1 IOC /T\ 

1.385 (3) 




pn TTT? 




A m A A 

0.9300 


/-II A /' < --\ /\ 

C19 — C20 


1.367 (3) 




C24 — H24 




A AO A A 

0.9300 


PI i o /""^ 1 i 


■*? CAC {")\ 

3.505 (3) 




pi A iTiv 




1 AC AA 

3.0500 


L118—H23 11 


■*? A 1 A A 

3.0100 




1 (\ TT 1 /Tvii 




1 f\ A A A 

3.0400 


^ C T T 1 Tiii 

C125---H17 


-> A AAA 

3.0000 




p 11 T T 1 /'vii 

CH-H16 




-> A"7 A A 

3.0700 


08-C6 


3.041 (3) 




Cl5-HllB x 




2.9100 


O8---C20' v 


3.311 (3) 




pin TTIAAx 




i ni a a 

2.9100 


09-C12 


•~i AT 1 /1\ 

2.971 (2) 




piA TT/TT) 

L19-H6B 




O T AAA 

2.7900 


09-C13 


2.957 (3) 




H2-08" 




2.5800 


o T T 1 A A 

O8-H10A 


2.7200 




T T^ f ' 1 Ax 

H2-C10 x 




3.0500 


/"\0 T T 1 ATI 

(Jo-HIOB 


1 CI A A 

2.5300 




TTi TT 1 ATJx 

H2-H10B 




1 C AAA 

2.5000 


/"\0 TTTAiv 


^ 71 AA 

2.7200 




H6B--C19 




O TAAA 

2.7900 


08-H2l lv 


2.8500 




H6C-08 




2.4200 


U8"H2 


T C O AA 




H6C-C / 




O O C AA 

2.8300 


08-H6C 


2.4200 




H10A-O8 




2.7200 


09-H13 


2.7100 




H10A-C17 V 




2.9100 


09-H13™ 


2.7300 




H10B-O8 




2.5300 


09-H16 v " 


2.9100 




H10B-H2 V 




2.5000 


C6-08 


3.041 (3) 




H11A-H16™ 




2.3500 
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C6--C20 


1 A O A { A \ 

3A24 (4) 


C12-09 


i n*7i 

2.971 (2) 


C13--09 


2.957 (3) 


C15---C17 


3.567 (3) 


1 /T z" 1 1 Tvii 

C16—C17 


3.473 (3) 


Z" 1 1 zT z" 1 1 zTvii 

C16---C16™ 


•"> /I ZT O / A \ 

3.468 (4) 


C17---C15 v " 


3.567 (3) 


C17—C16™ 


3.473 (3) 


C20---O8 


3.377 (3) 


C20--C6 


3.424 (4) 


C21---C118 


3.505 (3) 


PT) z^T>ix 

C23---C23 1X 


3.582 (4) 


C2-HllC vi 


3.0000 


C2-H24 


3.0200 


C2-H17 


3.0100 


C3-HllC vi 


2.9500 


C7-H13™ 


2.9900 


C7-H6C 


2.8500 



Z~"7 z~\n Z~* 1 A 

C7 — 09 — C10 


116.77 


(15) 


/~*^ TVT1 r^c 

C2 — Nl — C5 


1 An a n 

109.47 


(16) 


f ' ~\ XT 1 pi A 

C2 — Nl — C19 


122.99 


(16) 


C ' r XT 1 Z" * 1 (\ 

C5 — Nl — C19 


127.29 


(16) 


N 1 — C2 — C3 


109.90 


(16) 


r^o r^i r~M 
Cz — C3 — C4 


105.42 


(16) 


C2— C3— C12 


122.85 


(16) 


C4— C3— C12 


131.70 


(16) 


C3— C4— C5 


108.37 


(15) 


C3— C4— C7 


128.27 


(17) 


C5— C4— C7 


123.36 


(16) 


Nl— C5— C4 


106.84 


(16) 


Nl— C5— C6 


121.23 


(18) 


C4— C5— C6 


131.92 


(17) 


08— CI— 09 


122.15 


(17) 


08— C7— C4 


125.71 


(18) 


09— C7— C4 


112.13 


(15) 


09— C10— CI 1 


107.67 


(19) 


C3— CI 2— C13 


123.03 


(18) 


C3— CI 2— C17 


119.97 


(17) 


C13— C12— C17 


116.92 


(18) 


C12— C13— C14 


121.90 


(19) 


C13— C14— C15 


119.53 


(19) 


C118— C15— C14 


120.60 


(16) 


C118— C15— C16 


119.25 


(17) 


C14— C15— C16 


120.15 


(19) 


C15— C16— C17 


119.7(2) 


C12— C17— C16 


121.80 


(19) 


Nl— CI 9— C20 


121.23 


(19) 


Nl— CI 9— C24 


119.19 


(18) 



T T 1 1 f " 1 C v 

H11B-C15 


2.9100 


TT1 1 T~» T T /-\ a \/\ 

HllB-H24 vl 


2.5800 


T T 1 1 /~i vi 

H11C--C2 V1 


3.0000 


T T 1 1 f ' vi 

H11C-C3 V1 


2.9500 


H13-09 


2.7100 


H13-09 VI 


i—f-t r\t\ 

2.7300 


H13---C7 V1 


2.9900 


Til S /"~vi"\vii 

HI 6- ■•09™ 


2.9100 


tti /■ f ~* i A vii 

H16-C10 


3.0400 


T T 1 S~ f 1 1 vii 

H16-C11™ 


3.0700 


TTI / TT1 1 A vii 

H16-H11A™ 


2.3500 


H17--C2 


3.0100 


H17-C125 1 " 


3.0000 


H20-O8 IV 


2.7200 


TTT 1 /' "\ o i'v 

H2l— 08™ 


2.8500 


T |T1 /"II 1 oii 

H23--CH8" 


3.0100 


T T1 /I z"^ 

H24--C2 


3.0200 


TM /I TT1 1 T~» vi 

H24-HllB vl 


2.5800 


C 1 9 — C24 — C23 


120.4 (. 


Nl — C2 — H2 


i ^ C A A 

125.00 


C3 — C2 — H2 


125.00 


C5 — C6 — H6A 


109.00 


Z" 1 C f ~* / TT/Ti 

C5 — C6 — H6B 


109.00 


C5 — C6 — H6C 


1 A A AA 

109.00 


TT/ A /" / IT / I - ^ 

H6A — C6 — H6B 


109.00 


t i/ « /~i y TT/n 

H6A — C6 — H6C 


110.00 


H6B — C6 — H6C 


109.00 


f ' 1 (\ TTI A A 

09 — C 1 0 — H 1 OA 


1 1 A AA 

110.00 


09 — C10 — HI 0B 


110.00 


1 1 /"l 1 /\ TT 1 A A 

Cll — C10 — H10A 


110.00 


/- i ■« -i /- i w\ T T 1 ATI 

Cll — C10 — H10B 


110.00 


TTI A A pi A TTI ATI 

HI OA — C10 — HI 0B 


1 AO AA 

108.00 


CIO — Cll — HllA 


109.00 


CIO — Cll — HUB 


109.00 


CIO — Cll — HllC 


109.00 


T T 1 1 A /"I 11 T T 1 1 T~» 

HllA — Cll — HUB 


109.00 


T T 1 1 A /"I 11 T T 1 1 

HllA — Cll — HllC 


110.00 


T T 1 1 T~i 11 T T 1 1 /"< 

HUB — Cll — HllC 


110.00 


C12 — C13 — H13 


119.00 


/-" "• 1 a f ' •] TTI O 

C14 — C13 — H13 


119.00 


/~ 1 -1 1 ^ T T 1 /I 

Cl3 — Cl4 — Hl4 


120.00 


f t \ r t~\ A A t T 1 A 

Cl5 — Cl4 — Hl4 


120.00 


Cl5— Cl6— Hl6 


120.00 


Cl7— Cl6— Hl6 


120.00 


Cl2— Cl7— Hl7 


119.00 


Cl6— Cl7— Hl7 


119.00 


CI 9— C20— H20 


120.00 


C2l— C20— H20 


120.00 



Acta Cryst. (2013). E69, o1269 



sup-7 



supplementary materials 



P^IA nm PTyl 

C20 — C 1 9 — C24 


119.5 (2) 


C20 — C21 — H21 


1 OA AA 

120.00 


CI 9— C20— C21 


120.4 (2) 


C22— C21— H21 


120.00 


C20— C21— C22 


119.3 (2) 


C22— C23— H23 


120.00 


pnc poo 

C125 — C22 — C2 1 


1 1 Pi *7 A /1 T\ 

119.70 (17) 


PO A pn TTOO 

C24 — C23 — H23 


1 OA AA 

120.00 


pioc poo p^'i 

C125 — C22 — C23 


1 1 A 1 /1\ 

119.1 (2) 


P1A PO -1 TT1 /I 

C 1 y — C24 — H24 


1 OA AA 

120.00 


C21 — Lzz — C23 


111 1 ZO\ 

121.2 (2) 


PO O PO /I TT1/I 

C23 — C24 — H24 


1 OA AA 

120.00 


poo po o po ,<i 

CI! — Czi — C24 


i i n i /o\ 

119.2 (3) 






pi A PiA "7 AO 

cio — uy — c / — U8 


A O 

-0.2 (3) 


r~*H p /i pc p • p 

C / — C4 — Cj — Co 


1 C / A\ 

1.5 (4) 


pin pa p*7 p a 

C 1 0 — 09 — C7 — C4 


1 TO 11 / 1 A\ 

178.21 (19) 


PO P /l PT /~\0 

C3 — C4 — C7 — (J8 


1 £H O ZO\ 

-167.2 (2) 


pn p 1 a n i 

C7 — 09 — C 1 0 — C 1 1 


—171.6 (2) 


p <"1 * PH PA 

C3 — C4 — C7 — 09 


14.5 (3) 


f~ • C \T1 P O P O 

C5 — N 1 — C2 — C3 


A C 

-0.5 (2) 


PC P /I PT PiO 

C 5 — C4 — C 7 — O 8 


1 O O /I \ 

12.2 (3) 


xn p o n 
Ciy — JN 1 — Cz — C3 


1 HA 1 O /1 0\ 

1/4.18 (18) 


/^C /^yl t~*H r\C\ 

C5 — C4 — C / — U9 


— 166.22 (19) 


PO TVT1 PC P /I 

Cz — N 1 — C5 — C4 


A £ ZO\ 

0.6 (2) 


C3 — C 1 2 — C 1 3 — C 1 4 


-175.6 (2) 


/no "XT1 PC f ' f 

C2 — N 1 — C5 — Co 


1 in a /o\ 

179.4 (2) 


P 1 H P 1 P 1 O P 1 /I 

C17 — C12 — C13 — C14 


1.3 (3) 


p 1 pv XT 1 PC /"i /] 

C19 — Nl — C5 — C4 


1 Tl / 1 A\ 

-173.79 (19) 


C • ~> ph pin p-" i / 

C3 — C 1 2 — C 1 7 — C 1 6 


1 H £. 1 ZO\ 

176.1 (2) 


pin xn pc p/t 

Ciy — Nl — C5 — Co 


C A /O \ 

5.0(3) 


pi ^ pn p 1 "T P1/T 

CI 3 — C12 — C17 — C16 


A A /"> \ 

-0.9 (3) 


C2 — Nl — Ciy — C20 


110.8 (2) 


C12 — C13 — C14 — C15 


A O (A \ 

-0.8 (4) 


po xt 1 p 1 n po /i 

C2 — N 1 — C 1 9 — C24 


-66.3 (3) 


P 1 O P 1 /I P 1 C PI 1 o 

C13 — C14 — CI 5 — C118 


1 T A /I O / 1 A \ 

179.48 (19) 


PC TVT1 P1A p OA 

C5 — N 1 — C 1 9 — C20 


HC A ZO\ 

-75.4 (3) 


PI'? P1/I P1C p ■• 1 /_ 

C13 — C14 — C15 — C16 


-0.3 (4) 


CD — JN 1 — C19 — C24 


1 C\H C /OA 
10/. Z> (2) 


CJ 1 8 — C 1 5 — C 1 6 — C 1 / 


1 AC /1 A\ 

—i /y.OD (iy) 


XT 1 PO P"> P /I 

N 1 — C2 — C3 — C4 


A O /T\ 

0.2 (2) 


C14 — C15 — C16 — C17 


A H ( A \ 

0.7 (4) 


\T1 PO PO P10 

Nl — C2 — C3 — C12 


1 T O A O / 1 0\ 

178.42 (18) 


P 1 C P 1 /" P 1 T P 1 1 

CI 5 — C16 — C17 — C12 


-0.1 (4) 


p ~\ PO P A PC 

C2 — C3 — C4 — C5 


0.2 (2) 


1VT1 P1A POA PI 1 

N 1 — C19 — C20 — C21 


1 TO A ZO\ 

-178.0 (2) 


po p^ r*A t~*n 
C2 — C3 — C4 — C / 


1 /9.6 (2) 


PO A P' 1 (\ POA P"-) 1 

C24 — C 1 y — C20 — C2 1 


-1.0 (4) 


P 1 O P 1 P /I P C 

C12 — C3 — C4 — C5 


-177.8 (2) 


\T 1 p 1 f A PO >l PI ") 

Nl — C19 — C24 — C23 


1 HH A /O \ 

177.9 (2) 


PIO PO P /I PT 

C 1 2 — C3 — C4 — C7 


1 r f a\ 

1.6 (4) 


P 1 A P 1 A PI A PI ") 

C20 — C 1 9 — C24 — C23 


0.8 (4) 


p f\ PI pn p 1 o 

C2 — C3 — C 1 2 — C 1 3 


1 1 /T A ZO\ 

116.0 (2) 


P1A POA PI 1 POO 

C 1 9 — C20 — C2 1 — C22 


0.9 (4) 


r? a cm cm 


— fin s n** 


r?o r?i r?? rns 

wZW V^Z 1 \„/ZZ \^LZ.J> 


1 7Q 8 (l\ 




OO.J \J ) 


C20— C21— C22— C23 


-0.6 (4) 


C4— C3— CI 2— C17 


116.9(2) 


C125— C22— C23— C24 


-179.9 (2) 


C3— C4— C5— Nl 


-0.5 (2) 


C21— C22— C23— C24 


0.5 (4) 


C3— C4— C5— C6 


-179.1 (2) 


C22— C23— C24— C19 


-0.6 (4) 


C7— C4— C5— Nl 


-179.95 (18) 






Symmetry codes: (i)x,y+l, z-1; (ii) -x+l, - 


-y, -z+1; (iii) -x+l, -y, 


-z+2; (iv) -x, ->>, -z+2; (v) x-l, y, z; (vi) -x, -y, -z+1; (vii) -x, -y+l, -z+1; (viii)x, 


1 i 1 /" \ i 1 1 i 1 / \ i 1 

y— 1, z+1; (ix) - jc+1, — y— 1, -z+2; (x) x+I,_v, 


z. 






Hydrogen-bond geometry (A, °) 








d—h-a 


D — H R-A D-A 


D—n-A 


C2— H2-08 x 


0.93 


2.58 3.453 (3) 


157 


C6— H6C-08 


0.96 


2.42 3.041 (3) 


122 



Symmetry code: (x) x+l, y, z. 
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